Double differential cross sections d 2 σ/dpdΩ have been measured for π + and K + emitted around midrapidity in d+A and α+A collisions at a beam kinetic energy of 1.15 GeV/nucleon. The total π + yield increases by a factor of about 2 when using an alpha projectile instead of a deuteron whereas the K + yield increases by a factor of about 4. According to transport calculations, the K + enhancement depends both on the number of hadron-hadron collisions and on the energy available in those collisions: their center-of-mass energy increases with increasing number of projectile nucleons.
Meson production in nucleus-nucleus collisions has become an important tool to study the dynamics of nuclear matter far from its ground state [1] . In particular K + mesons are regarded as sensitive probes of the hot and dense reaction zone due to their long mean free path [2] [3] [4] . The sensitivity of kaon production to medium properties is enhanced for bombarding energies below and near the K + threshold which is 1.58 GeV for free nucleon-nucleon collisions (NN→K + ΛN). Indeed, it has been found experimentally in Au+Au collisions at 1 GeV/nucleon that K + mesons originate predominantly from central collisions [5] . According to transport calculations, kaons are created at baryonic densities above 2 ρ o and their enhanced production cross section is regarded as an experimental evidence for a soft nuclear equation of state [4, 6] . However, in order to extract information on the properties of dense and hot baryonic matter from kaon data one has to understand the mechanism of subthreshold kaon production and its ingredients: the elementary processes and their cross sections, the internal momentum distribution of nucleons, the role of baryonic resonances and modifications of the hadron masses in the nuclear medium [7, 8] .
It is hardly possible to disentangle experimentally medium effects on kaon production by studying nucleus-nucleus collisions only. A more transparent situation arises in collisions of protons or very light projectiles with nuclear targets: in this case the K + mesons are produced in the nuclear medium at normal density. Up to now angle integrated cross sections for K + production have been measured in proton-nucleus collisions at beam energies between 0.8 and 1 GeV [9] . These data can be explained by model calculations which assume secondary processes πN → K + Λ to be the most important K + production channel [10, 11] .
Double differential K + cross sections have been studied with proton and deuteron beams on nuclear targets at 2.1 GeV/nucleon [12] . At this bombarding energy -which is above the K + threshold -kaons are produced predominantly in first chance nucleon-nucleon collisions.
In a recent experiment double differential K + cross sections have been measured in proton-nucleus collisions at subthreshold beam energies [13] . Only about 10% of the measured kaon yield can be explained by first chance collisions The challenge of an experiment on subthreshold kaon production in nuclear collisions is to handle the huge counting rates of protons and pions. It requires a selective and efficient kaon trigger and techniques to unambiguously identify the kaons in spite of the large background produced by rescattered protons. The experiment was performed with the magnetic dipole spectrometer SPES 3 at the synchrotron Saturne in Saclay [13, 14] . The spectrometer covered a large solid angle of 10 msr and a broad momentum range of p max /p min =2. Table I .
It is interesting to note that the pion spectra presented in Fig.1 are "thermally" distributed even for d+C collisions where only very few nucleons participate. In contrast, pion spectra measured in collisions between heavy nuclei exhibit an enhancement at low momenta with respect to a Maxwell-Boltzmann distribution. This effect was attributed to the decay kinematics of the delta resonance [15, 16] .
The π + cross sections as shown in Fig.1 change with the size of the target nucleus and with the projectile. The target nucleus dependence is demonstrated in the upper part of Fig. 2 which shows the pion ratio for the two target nuclei R T (π + ) = d 3 σ dp 3 (P b)/ d 3 σ dp 3 (C) as a function of the pion center-of-mass kinetic energy. The ratio R T (π + ) increases from 4 to 6 with increasing pion energy, both for the deuteron and the α projectile. The data obtained with a proton beam are shown for comparison (solid line) [13] . The assumption that the pion yield is proportional to the surface of the target nucleus (σ ∝ A to the C nucleus. The pion production cross section ratio for different projectiles R P (π + ) = d 3 σ dp 3 (α)/ d 3 σ dp 3 (d) (lower part of Fig. 2 ) increases with increasing pion energy from 1.8 up to values above 5 for pion kinetic energies of T cm > 0.5 GeV. A value of R P (π + )=2 is expected from the α to deuteron mass number ratio. Note, that pions with kinetic energies above T cm = 0.32 GeV (indicated by an arrow in Fig.2 ) cannot be produced in free nucleon-nucleon collision at this bombarding energy.
In the following we will discuss kaon production. In Fig.3 the measured K + cross sections d 3 σ/dp 3 are shown as a function of the kinetic energy in the nucleon-nucleon center-of-mass frame. The kaon error bars are due to statistics. The overall systematic error of 23% is larger than the one quoted for pions due to the uncertainty of the kaon identification. The angledifferential K + production cross section dσ/dΩ is estimated by fitting a Maxwell-Boltzmann distribution to the spectra and integrating over momentum. The results of the fits are shown in Fig.3 and the parameters are summarized in Table II . Because of the poor kaon statistics of the carbon data, the fit parameters A 0 and T 0 are highly correlated. Therefore, the carbon data are fitted by varying the amplitude A 0 only, whereas T 0 is taken from the lead data. This procedure changes the resulting cross sections by less than 10% because they are mainly determined by the first point in the spectrum.
The K + inverse slope parameters measured with the Pb target are significantly lower than the ones of the corresponding π + spectra. This indicates the limitation of phase space available in reactions involving few nucleons only. In contrast, the K + spectra measured in collisions between heavier nuclei (such as Ne + NaF) at 1 GeV/nucleon exhibit the same slope as the high energy pions [18] .
From Fig.3 and Table II [12] . In this experiment the K + yield scales with the size of the target nucleus according to σ K + ∝ A κ T with κ=0.77
−0.3 . The errors are due to the uncertainties of the K + production cross sections as quoted in [12] .
In order to understand why the K + yield increases by nearly a factor of 4 when the number projectile nucleons increases only by a factor of 2 (as observed at 1.15 GeV/nucleon) we have performed calculations using a transport equation system of the Boltzmann-UehlingUhlenbeck type. The details of the model are given in Ref. [19] . This code has reproduced our data on K + and π + production in p+A collisions at beam energies of 1.2, 1.5 and 2.5 GeV [20] . We have calculated the K + double differential cross sections at θ lab =40 o for d+C,Pb and α+C,Pb collisions at 1.15 GeV/nucleon. Figure 4 shows the total K + yields and their decomposition into the different contributions according to the BUU model. The calculations seem to overestimate the K + data slightly. We have used the parameterization of the elementary cross sections as proposed by Zwermann and Schürmann [21] and took into account momentum-dependent nucleonnucleon interactions. We did not consider a kaon-nucleon potential which would decrease the kaon yield [22] . Due to these approximations we do not expect perfect agreement with the data but rather we want to study the change of the kaon yield for different target-projectile combinations. Both the target and projectile dependence of the measured K + production cross section is well reproduced by the calculations. The total K + yield differs by a factor of about 11 when comparing the BUU results for the Pb and the C target and by a factor of about 5 between the d and the α projectile. The last factor is found to be practically independent of the initial internal momentum distribution of the projectiles. . Table II) . brackets give a one-σ uncertainty of the last digits. The T 0 parameters for C marked with * were not fitted but adopted from the Pb data. 
